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DR. MORRELLI: * This morning's Medical Grand
Rounds will be led by Dr. John P. Cello from the
Gastrointestinal Unit at San Francisco General
Hospital Medical Center.

DR. CELLO:t In a report published in 1932 in the
Journal of the American Medical Association,
Crohn, Ginzberg and Oppenheimer' described
and classified a new pathologic and clinical entity
that they called "regional ileitis."'l They described
a granulomatous process in the terminal ileum
that mainly occurs in young adults and is char-
acterized by a subacute or chronic cicatrizing in-
flammation. This disease entity, now called
"Crohn disease," was actually first described in
1806 by Coombe and Saunders at the Royal Col-
lege of Physicians in London.'

Tremendous strides have been made in our
understanding of the clinical aspects of Crohn
disease of the bowel over the past few years.
We would like to put into perspective the exciting
newer developments in Crohn disease, particularly
*Howard Morrelli, MD, Professor of Medicine.
tJohn P. Cello, MD, Assistant Professor of Medicine; Chief,

Clinical Gastroenterology, San Francisco General Hospital Medi-
cal Center.

studies on causes and pathogenesis, newer meth-
ods of laboratory diagnosis, improvements in
diagnostic radiography and advances in the medi-
cal therapy.

Etiology
Studies of the pathogenesis of Crohn disease

have taken two main paths: first, a search for
infectious agents, either serologic markers of the
agents in the host or isolation in vitro, or trans-
mission of the agents to experimental animals;
second, an attempt to define possible host sus-
ceptibility factors that make a portion of the
population at risk of Crohn disease developing.

Neither of these avenues of research has pro-
duced totally convincing evidence of Crohn dis-
ease as an infectious or inherited disease, but the
research in this area is provocative.

Search for Infectious Agents
Aerobic, anaerobic, and mycobacterial cultures

of bowel specimens from patients with Crohn
disease have failed to show any unique organism.
The study by Farmer and associates illustrates
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the search for a viral cause of the disease.2 In a
comparison of 15 patients with Crohn disease
with 65 age-matched and sex-matched control
subjects, there was no difference in results of
serologic tests for a number of viruses between
the two groups. In addition, tissue cultures for
cytopathogenic viruses failed to show any con-
sistent changes. Some other viral investigations
showed differences in the Crohn population, but
they have not been confirmed. Recently, electron
microscopic, physical and biochemical studies
were carried out by Gitnik and Rosen3 on viral
isolates from tissue from patients with Crohn
disease in Vermont, England and California; tis-
sue from surgical patients served as the control.
The same cytopathic changes occurred in patients
from these three areas but not in control groups.
Electron microscopic studies showed 90 nm viral-
like particles in tissues from patients with the
disease from all three areas, but not in the con-

trol cultures. These and a few other reports sug-
gest a viral cause for the disease.
Some of the most provocative studies pur-

porting to show a transmissible agent in Crohn
disease have come from in vivo inoculation studies
in which fresh homogenates of Crohn disease tis-
sue have been injected intravenously or intraperi-
toneally, or into the ileum or footpad of experi-
mental animals.4-7 The tissues homogenized for
the transmission studies had characteristics of
classic Crohn disease: thickened bowel wall, deep
longitudinal ulcerations and thickened serosal fat
(creeping fat). Most researchers used 0.2 ,u to
100 filtrates of homogenates of a full thickness
of fresh bowel wall obtained from patients with
active Crohn disease at operation and injected
the material into many sites in various animals.
In one study,4 a single inoculum of 0.2 to
100 filtrates introduced into the ileum of rab-
bits produced macroscopic changes within nine
months similar to those in human Crohn disease.
These changes did not occur in rabbits injected
with homogenates of normal bowel.

Further evidence for the transmissibility of
Crohn disease was obtained from serial passage
studies in which ileal tissue of rabbits, inoculated
many months earlier with a filtrate of homoge-
nates from human Crohn disease tissue, and
showing macroscopic and microscopic changes
suggestive of Crohn disease, was homogenized
and injected into the ileum of other rabbits.4
Again after a nine-month latency period, nearly
50 percent of these rabbits had changes similar
to those of Crohn disease, whereas no changes
were observed in any of the control rabbits.
Transmission of the macroscopic changes does
not occur when the homogenates are subjected
to irradiation with cobalt 60, freezing to less than
-20°C, or autoclaving. These studies suggest
that the causative agent is a viable organism that
is smaller than 0.2 /i or is capable of deformation
so that it can pass through the 0.2 IL filter-that
is, either a virus or an L-form of bacterium.
Numerous investigators have shown the induction
of macroscopic noncaseating, granulomatous
changes in other species, such as mice and guinea
pigs, after intraperitoneal, intravenous and intra-
dermal injection of filtrates of Crohn disease tis-
sue. Furthermore, the changes were subsequently
induced in other animals after two serial animal
passages, again suggesting that a transmissible
agent is involved in the cause of Crohn disease.

Studies using 0.2 /i filtrates of Crohn disease
tissue cultured in hypertonic media have shown
growth of a cell wall-defective (L-form) pseu-
domonas in a large number of patients with
Crohn disease.8 No L-forms were isolated from
tissue taken from patients with ulcerative colitis or
control subjects. Although these results strongly
suggest that a transmissible agent is involved in
the cause of Crohn disease, several problems
arise: the number of patients and control subjects
was small in many of the studies and, more im-
portant, the results cannot be replicated in other
laboratories. Therefore, despite the data indicating
that a unique transmissible viral-like agent might
exist, evidence of a transmissible agent in Crohn
disease is not clear-cut at present but appears
likely.

Host Factors
Numerous investigations of host factors have

been carried out in patients with Crohn disease
and their blood relatives. The best studies show
no difference in HLA-A or HLA-B antigens (histo-
compatibility antigens) in patients with Crohn
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disease.9 However, it has been well documented
that a high frequency of certain HLA antigens oc-
curs in some patients with extensive disease and
certain associated conditions. For example, pa-
tients with ankylosing spondylitis or sacroiliitis
have a higher incidence of HLA B-27 antigen than
other patients with Crohn disease. In addition,
patients with HLA B-27 antigen may have a higher
incidence of pancolonic involvement with either
Crohn disease or ulcerative colitis.

Earlier studies suggested that immunologic
competence is altered to a pronounced degree
in vivo in patients with active Crohn disease, but
this is now controversial.'0 In the initial studies,
the incidence of sensitivity to purified protein
derivative was considerably decreased in patients
with Crohn disease, suggesting altered delayed
hypersensitivity. Other studies suggested that skin
reactivity to dinitrochorobenzene (DNCB) and
to mumps, Candida, and streptokinase and strep-
todornase (SKSD) antigens was altered. However,
the most recent studies showed that in patients
not taking steroids skin sensitization to DNCB,
mumps, Candida and SKSD antigens is normal.
This indicates a normal delayed hypersensitivity
immune mechanism. Furthermore, absolute serum
levels of immunoglobulins were normal except
for the diffuse increase in immunoglobulins dur-
ing the acute flare state. In vitro immunologic
studies of patients with Crohn disease have also
yielded conflicting results." In an excellent recent
review'2 of lymphocytes and cutaneous anergy in
33 patients with Crohn disease who were not
taking steroids, the mean total lymphocyte count
was within normal limits, but the mean absolute
peripheral T-lymphocyte count was reduced and
the mean absolute peripheral B-lymphocyte count
was elevated. Of the patients, 86 percent were
anergic.in their ability to become sensitized to
DNCB compared with 9 percent of the normal
control subjects. This indicates lymphocyte hy-
poresponsiveness in patients with Crohn disease.

In vitro studies of the isolated peripheral lym-
phocytes in patients with Crohn disease have
yielded interesting results. Stobo and his group
studied the in vitro cytotoxicity of lymphocytes
in patients with inflammatory bowel disease.
They were able to show that isolated mononu-
clear cells of peripheral blood can lyse in vitro
allogeneic colonic epithelial cells. The cells re-
sponsible for the colonic cell lysis are probably
killer "K" or null cells with a surface receptor
for F, and not T or B cells. This study found the

occurrence of an antibody-dependent cell-medi-
ated cytotoxicity, that can be shown in vitro, in
patients with inflammatory bowel disease.

Korsmeyer reported for the first time the pres-
ence of lymphocytotoxic and double-stranded
ribonucleic acid (RNA) antibodies in patients with
inflammatory bowel disease.'4"5 A higher per-
centage of patients with Crohn disease and their
families (their first degree relatives who are
household contacts and their spouses) had a
higher incidence of lymphocytotoxic antibody
than normal control subjects.'4 Antibody to dou-
ble-stranded RNA was also found in a higher
percentage of patients and families with Crohn
disease than in control subjects.'5 Conflicting
results have been obtained in studies of mono-
nuclear cell infiltration in patients with Crohn
disease. Pathologically, Crohn disease is char-
acterized by a pronounced increase in mononu-
clear cell infiltration through the full thickness
of the involved bowel wall.'6"7 Studies of iso-
lated human intestinal mucosal cells from patients
with Crohn disease showed a notable increase in
the number of B cells, which were predomi-
nantly IgG-producing cells, compared with cells
from normal persons and patients with other
types of inflammatory bowel disease. However,
in one study apparently no K or null lympho-
cytes were found in the intestinal mucosa'7 and
gamma globulin production by the isolated mu-
cosal lymphoid cells was notably increased. These
results are at variance with earlier results, which
suggested that the predominant lymphocyte in-
filtrating Crohn tissue is a T cell and in fact the
plasma cells are predominantly IgM-producing
cells.'6 Because of the conflicting results obtained
to date, no definite conclusions can be made.

Diagnosis
The diagnosis of Crohn disease is based at

present largely on findings from clinical history,
physical examination, roentgenograms, and patho-
logic studies of tissue biopsy specimens. A num-
ber of years ago several interesting reports indi-
cated an apparent association between levels of
serum lysozyme or muramidase and the presence
of clinically active Crohn disease.'8-20 However, a
good clinical correlation between the lysozyme
level and the disease activity and extent of in-
volvement in patients with Crohn disease has not
been borne out'9'20 and, therefore, the serum
lysozyme level is not now considered a reliable
index for clinical use.
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Dr. Ruedi F. Thoeni will now swnmarize the
recent developments in the roentgenographic
diagnosis of Crohn disease.

Radiology
DR. THOENI:* When Crohn, in 1932, described
the clinical manifestations and pathologic changes
associated with idiopathic inflammatory bowel
disease, he referred to findings in the terminal
ileum. Since then, many articles have appeared
in the literature reporting additional manifesta-
tions of the disease in the jejunum, duodenum,
stomach, colon and, more recently, the esophagus.
Determining whether or not a barium enema study
is indicated for a patient with inflammatory bowel
disease and, if so, preparing for the examination
present a problem for many clinicians. Even
though toxic megacolon is much less common
in patients with Crohn disease than in patients
with ulcerative colitis and even though a barium
enema has never been proved conclusively to
promote development of a toxic megacolon, there
still exists the danger of perforating a very friable

21 23mucosa. -
Radiographic examination is indicated in cases

in which a diagnosis must be established, the
extent of the disease in patients with acute
exacerbations must be determined or complica-
tions must be identified. In patients with ful-
minant diarrhea, examinations should be done
with the greatest care. At all times, a preliminary
roentgenogram of the abdomen must be obtained
to rule out toxic megacolon. A barium enema
study should not be done in a patient whose
transverse colon measures more than 7 cm in
diameter. If the patient suffers from fulminant
diarrhea with blood loss and other systemic find-
ings but does not show evidence of toxic mega-
colon, a radiographic study should be carried
out only if absolutely necessary.
To prepare a patient, a 24- to 48-hour liquid

diet before the study is sufficient. Only mild laxa-
tives, such as bisacodyl in an orally given dose of
10 mg, should be administered in the afternoon
before the examination. Some investigators do
not administer any cathartic,23 but if a double-
contrast barium enema study is planned, use of
laxatives is essential. We administer a water
enema half an hour before the radiographic ex-
amination by carefully instilling approximately
1,500 to 2,000 ml of water as recommended by
Goldberg23 and Laufer.24 We introduce the barium

*Ruedi F. Thoeni, MD, Assistant Professor of Radiology.

Figure 1.-Double-contrast barium enema study shows
aphthoid ulcers (white arrows) suggestive of Crohn
disease.

slowly through a rubber tip, rather than a hard
plastic tip, distending the colon only by gravity
and not by volume and thereby avoiding rapid
distention. Glucagon, 1 mg given intravenously,
may be used if there are areas of suspected
strictures.

In recent years the double-contrast barium
enema has been used with increasing frequency
to diagnose inflammatory bowel disease, but its
usefulness remains controversial.22'2527 Use of
colonoscopy with a biopsy study allows accurate
prediction of the extent of disease. Subtle histo-
logic changes cannot be seen on roentgenograms,
but the clinical significance of such microscopic
findings has not been established. Double-blind
prospective studies comparing findings obtained
by double contrast barium enema with those of
colonoscopy and biopsy studies are required.
Geboes and Vantrappen28 concluded that colon-
oscopy is superior to radiography in detection of
mucosal changes in patients with Crohn disease;
the radiographic results were obtained by second-
ary double-contrast barium enema examinations.
Laufer and co-workers29 found discrepancies be-
tween results of colonoscopy and double-contrast
barium enema in only four of 80 patients with
clinical evidence of ulcerative colitis or Crohn
disease. Examination by double-contrast barium
enema involves no more risk to a patient than
examination by conventional barium enema.26
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Radiologic evidence of "aphthoid" ulcers on a
background of normal mucosa (Figure 1), patchy
rectal disease, "skip" lesions (Figure 2) and an
abnormal terminal ileum (Figure 3) appear to be
reliable signs of granulomatous colitis.24 30 How-
ever, these findings are accurate only if the colon
is cleaned well and highly dense barium is used.
Increased accuracy in diagnosis of colitis leads to
appropriate and prompt treatment. In patients
with granulomatous colitis, the rectum is often
not involved and, consequently, sophisticated,
expensive and extensive procedures might be car-
ried out until the correct diagnosis is made.
Examination by double-contrast barium enema
can prevent this.

It is often impossible to assess the full extent
of disease in patients with Crohn disease. Loops
of small bowel overlie one another and prevent
adequate radiologic visualization. Double-contrast
examination of the small bowel via duodenal
instillation of air and barium may increase the
accuracy of examination of proximal loops of
small bowel.3' Peroral pneumocolon examination
of the ileocecal region by oral administration of
barium and rectal insufflation of air may increase. ~~~~~~~4
Figure 2.-Double-contrast barium enema study in a
patient with Crohn disease. Skip lesions in the distal
transverse and descending colon are well outlined.

the accuracy of assessment of this region sig-
nificantly.32 Both methods fully distend areas of
interest, show mucosal detail and assist in deter-
mining whether true stenosis is present or the
narrowing is related to spasm representing the
so-called "string sign." The correct evaluation of
phase and extent of disease permits a clinician
to decide on the appropriate therapeutic approach.
An increasing number of reports indicating

involvement of the upper gastrointestinal tract
in patients with Crohn disease have appeared in
recent years.33-40 A careful search of the litera-
ture finds 220 cases of Crohn disease in the upper
gastrointestinal tract excluding the small bowel.33
Of these cases, 57.7 percent involved the duo-
denum alone, 26.5 percent the duodenum and
stomach, and 15.8 percent the stomach alone.
In patients with regional enteritis, the overall
occurrence of the disease in the esophagus, sto-
mach or duodenum is reported to be between 0.5
percent and 4 percent, and is probably even

Figure 3.-The cobblestone pattern of the terminal
ileum, a classic finding in Crohn disease, is clearly
apparent.
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s ..' L~r
Figure 4.-Double-contrast examination of the upper
gastrointestinal tract in this patient with Crohn disease
of stomach and duodenum shows the pseudo-Billroth I
appearance.

higher.4' However, Marshak42 did not find Crohn
disease of the esophagus in any of his 8,000 cases
of regional enteritis and his 4,000 cases of granu-
lomatous colitis. However, we discovered 24 such
cases in the literature of which in at least two
there were clearly noncaseating granulomas in
the resected specimen.43'44
Many reports emphasize showing the presence

of typical radiographic features in patients with
duodenal, gastric and esophageal Crohn disease.
In general, the roentgenographic appearance of
Crohn disease in these areas is similar to that of
regional enteritis in the ileum. The pseudo-Bill-
roth I appearance involving both antrum and
duodenum is especially noteworthy (Figure 4).41
Reflux into biliary and pancreatic ducts may
occur.45'46 When present on radiograms of these
areas in patients in whom regional enteritis or
granulomatous colitis is known, radiologists
should consider the possibility of Crohn disease
involving the stomach and proximal bowel.
The differential diagnosis in Crohn disease can

be extensive,38'4",42'47-49 but a correct diagnosis
can usually be made by combining all available
clinical, roentgenographic and pathologic findings.
Double-contrast barium enema, double-contrast
examination of the small bowel and peroral
pneumocolon examination of the ileocecal region
appear to offer advantages that permit early
recognition of extent of disease enabling prompt
treatment.

Therapy
DR. CELLO: Medical therapy of Crohn disease
consists largely of administration of steroids and
antibiotics (both nonabsorbable and broad
spectrum antibiotics), and alterations in diet,
particularly parenteral hyperalimentation when
necessary for patients with active disease. Im-
munosuppressive therapy has been tried in large
numbers of patients with Crohn disease but the
results are inconclusive.

Steroids and Adrenocorticotropin
Recent studies have suggested that adrenocorti-

cotropin (ACTH) and hydrocortisone are equally
efficacious in effecting beneficial clinical responses
in patients with Crohn disease. Previous anecdotal
reports suggested some superiority of ACTH over
steroids, but studies of treatment with 40 units
of intravenously given ACTH and 300 mg of
intravenously given hydrocortisone resulted in
comparable response rates, plasma cortisol levels
and onset of clinical improvement.50 However,
the response to ACTH was less in patients who
had been receiving steroid therapy previously.
Numerous investigators and clinicians believe
empirically that steroid therapy is efficacious in
treating the acute flare-up of Crohn disease.
Despite the indications that the effects of ACTH
and steroids are comparable, steroids such as
prednisolone and prednisone are preferable to
ACTH for the following reasons: ACTH must be
administered parenterally to be efficacious; the
response to ACTH in terms of plasma cortisol
levels depends on the adrenal status; patients
who have received steroid therapy previously
respond less well to ACTH; the response to ACTH
is less, and ACTH cannot be administered as al-
ternate-day therapy. These reasons clearly suggest
the superiority of steroids over ACTH.

Sulfasalazine
Sulfasalazine (the newly accepted name for

salicylazosulfapyridine) has been used in the
treatment of Crohn disease for many years. Ap-
proximately 80 percent of the administered drug
reaches the colon unchanged. Presumably because
of the action of the colonic flora, the drug is
converted to 5-amino salicylate, which may have
an anti-inflammatory effect, and sulfapyridine,
which might have an antibiotic effect.5' The
therapeutic effects of sulfasalazine are contro-
versial. Unlike the findings of the national co-
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operative Crohn disease study (see subsequent
section), a recent British multicenter trial using
sulfasalazine, 3 grams per day, in 41 patients at
nine hospitals over five years did not show a
decrease in the relapse rate either after surgical
operation or with quiescent disease.52

Immunosuppressive Therapy
Until recently immunosuppressive therapy for

Crohn disease was considered ineffective. Aza-
thioprine has little or no effect on the natural
history of the disease.53'54 It does not induce or
sustain a remission and has a high incidence of
toxic reactions. Those earlier results are sup-
ported by the recent results of the national co-
operative Crohn disease study.

Recently, Present and co-workers55 reported
positive results with the immunosuppressive drug
6-mercaptopurine (6-MP) in 83 patients with
intractable Crohn disease. The patients were ran-
domly assigned to either a placebo or 6-MP group
after having been declared intractable to medical
therapy. At the end of one year the "medica-
tions" were switched. The results showed signifi-
cant clinical improvement with 6-MP compared
with placebo. In some patients receiving 6-MP
it took as long as four to six months to effect a
clinical response. However, 6-MP has a high
incidence of toxicity manifested by bone marrow
suppression, fever and pancreatitis.

A Comparative Study of Steroids,
Sulfasalazine and Azathioprine

The recent national cooperative Crohn dis-
ease study56 of various forms of medical therapy
was conducted at 14 medical centers in the
United States. In 584 patients with Crohn disease
a randomized, prospective double-blind con-
trolled trial was carried out. The activity of the
disease and the dose of medication used in the
study were determined by a weighted aggregate
of clinical measurements that are commonly
employed in assessing patients with inflammatory
bowel disease-the Crohn disease activity index
(CDAI). There were two parts to this study:
medical treatment of active symptomatic patients
was studied in part I and medical prophylaxis
in inactive asymptomatic patients was evaluated
in part II. The first part consisted of two phases.
During part I, phase I, 300 patients who had
active symptomatic Crohn disease were assigned
for 17 weeks to either a drug or a placebo. Medi-
cations were administered as shown in Table 1.

TABLE 1.-Administration of Medications in Part 1,
Phase I of Double-blind Study

Prednisone
CDAI<150 (mild active disease):

0.25 mg per kg of body weight per day or about
20 mg per day for a 70-kg man

CDAI>300 (severe active disease):
0.75 mg per kg of body weight per day or about
60 mg per day

CDAI= 150 to 300: 0.50 mg per kg of body weight
per day

Sulfasalazine
1 gram per 15 kg of body weight per day or about 5
grams per day for most patients

Azathioprine
2.5 mg per kg of body weight per day or about 150
to 200 mg per day

CDAI = Crohn disease activity index

In part I, phase II, the 95 patients in whom
remission was successfully achieved in phase I
were followed for an additional one to two years
while receiving a lower maintenance dose of the
same drug or placebo that had successfully in-
duced the remission. If a flare-up occurred, the
dose was raised to phase I level for one month.
In part II, 284 patients with inactive asympto-
matic Crohn disease were randomly assigned to
the aforementioned drugs or placebo to determine
the prophylactic value of these agents in pre-
venting flare-ups of the disease.

Results of part I, phase I, showed that predni-
sone or sulfasalazine, but not azathioprine, caused
a significantly better clinical response than pla-
cebo in the control of active Crohn disease. Fur-
thermore, only prednisone therapy resulted in sig-
nificant improvement in the radiographic appear-
ance of the bowel. In patients with Crohn disease
of the colon, sulfasalazine was clearly superior
to prednisone, azathioprine and placebo in con-
trolling active Crohn disease. In part I, phase
II, none of the drugs was superior to placebo
in maintaining a remission once it was achieved.
In part II no difference was noted between the
drug and placebo groups in prevention of re-
lapses. Toxicity with azathioprine was frequent.

Broad Spectrum Antibiotics
At the University of California, San Francisco,

broad spectrum antibiotics have been used in pa-
tients who did not respond to conventional medi-
cal therapy. Although no double-blind controlled
study has been carried out, Moss, Carbone and
Kressel57 have reported impressive results in 44
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patients treated with ampicillin, tetracycline and
clindamycin or erythromycin (or both). Of the
44 patients, there was dramatic clinical improve-
ment in 41, and resolution of radiographic
changes occurred in 20 of 35 patients who re-
ceived various combinations of broad spectrum
antibiotics.

Parenteral Hyperalimentation

Parenteral hyperalimentation is commonly
used in treating patients with active inflammatory
bowel disease,58-60 but effects have not been eval-
uated by good, controlled studies. Hyperalimen-
tation causes a decrease in stool frequency. This
rests the bowel and may allow closure of entero-
cutaneous fistulas. In patients who receive hyper-
alimentation before surgical operation for inflam-
matory bowel disease, there is improved nutrition
with positive nitrogen balance, weight gain and
improved fluid and electrolyte balance before and
after operation. However, no study has docu-
mented a decrease in the necessity of operation
in patients with Crohn disease treated with hyper-
alimentation. Pneumothorax, septicemia, and epi-
sodes of hyperglycemia and hypoglycemia are
common effects of this method of treatment.
Cholestasis with an increase in serum alkaline
phosphatase and even acute acalculus cholecy-
stitis have also been reported with hyperalimen-
tation.

Summary
Extensive progress has been made in our un-

derstanding of Crohn disease. The most impor-
tant recent information to date is probably the
clinically relevant data obtained in the National
Cooperative Crohn's Disease Study. The efficacy
of sulfasalazine and prednisone in the treatment
of acute disease is now established.
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Clues in Cultures of Blood Specimens
THERE ARE CLUES that one can use as to what type of blood specimen culture to

take in a patient. The age of a patient may give you a clue as to what organisms to
suspect. Certainly a newborn infant has a different kind of flora that causes in-
fection and disease than does a child or an older patient. In newborns there are

two organisms that are responsible for almost all of the serious infections-the
enteric Gram-negatives, with Escherichia coli being the most common, and then the
streptococci-so that you could predict pretty well what kind of organism you might
find in a newborn suspected of having sepsis. It becomes a little more difficult as

the child grows older. Children are likely to be infected with a wider variety of
organisms and certainly adults are affected with an even wider variety. But one

also has additional clues. Is the patient in the hospital or is he coming in from
the outside? The patient who is in the hospital is exposed to organisms which
you know are going to be common organisms associated with infection in the
intensive care unit-the pseudomonades, the enterobacteria-those organisms
which because of the hospital environment have the opportunity to get into the
patient. And then, of course, the history of the patient is important: Are you
dealing with a patient who has a chronic underlying disease and therefore is
susceptible to a group of organisms that may req-uire a different type of cultural
technique for identification? Is there a skin rash that could give you a clue as to
what type of organisms you might be dealing with in a systemic infection? In any
case, there are two or three additional things that might be used as clues to a

bacterial infection.
-ALLEN W. MATHIES, JR, MD, Los Angeles
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